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EXECUTIVE  SUMMARY 


Title:  Maximizing  the  Aviation  Combat  Element  of  the  Euture 
Author:  Major  Jon  Eivingston,  United  States  Marine  Corps 

Thesis:  Modifying  the  Marine  Expeditionary  Unit  (MEU)  Aviation  Combat  Element’s  (ACE) 
embarkation  plans,  aircraft  support  equipment,  and  aircraft  maintenance  capabilities  aboard  air 
capable  ships  will  increase  sustainability  for  aviation  assets  during  disaggregated  operations. 

Discussion:  The  introduction  of  MV-22Bs  and  E-35Bs  to  the  ACE  increases  the  aviation 
logistics  footprint  aboard  ship  and  limits  operational  employment  options  by  decreasing  sortie 
generation  rates  and  encroaching  on  the  space  available  to  conduct  operational  missions.  Simply 
decreasing  the  numbers  of  aircraft  assigned  to  the  MEU  will  only  serve  to  decrease  sortie 
generation  capability  for  the  sake  of  space. 

The  amount  of  hangar  bay  space  allocated  to  ACE  support  and  maintenance  equipment  is 
insufficient  to  embark  all  equipment  items  assigned  to  the  squadron.  The  amount  of  equipment 
will  also  require  an  aircraft  parking  plan  on  the  flight  deck  of  the  EHA/EHD,  which  necessitates 
multiple  aircraft  towing  evolutions  to  launch  and  recover  aircraft.  These  additional  towing 
evolutions  result  in  a  reduction  of  sortie  generation  capability  by  increasing  the  time  between 
aircraft  launches  to  move  aircraft  into  launch  positions. 

In  addition  to  these  limitations,  the  increased  equipment  footprint  will  prevent  usage  of 
the  hangar  bay  for  operational  missions  such  as  pre-staging  of  troops  for  disembarkation,  staging 
of  detainees,  triage  space  for  casualties,  or  the  processing  of  noncombatants  during 
noncombatant  evacuation  operations.  The  current  ARG  includes  air-capable  LPD  class  ships, 
which  are  not  optimized  for  sustained  aviation  operations. 

During  many  MEU  operations  EPDs  already  embark  aircraft  detachments  to  facilitate 
both  distributed  and  disaggregated  ARG  operations  and  to  alleviate  space  constraints  on  the 
EHA/EHD  during  aggregated  ARG  operations.  However,  the  lack  of  any  Aircraft  Intermediate 
Maintenance  Division  (AIMD)  support  aboard  the  EPD  requires  the  EPD  to  stay  in  close 
proximity  to  the  EHA/EHD  because  both  replacement  parts  and  certification  equipment  are 
currently  only  embarked  on  the  EHA/EHD. 

Conclusion:  Modifications  to  the  ACE  embarkation  plans,  aircraft  support  equipment,  and 
aircraft  maintenance  capabilities  aboard  the  EPD- 17  class  ship  are  required  to  increase 
sustainability  for  aviation  assets  during  shipboard  operations. 
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PREFACE 


The  United  States  Navy  and  the  Marine  Corps  provide  a  unique  eapability  set  to  the 
nation’s  defense.  As  the  United  States  refocuses  defense  priorities  toward  the  Asia  Pacific 
region,  the  Navy-Marine  Corps  team  will,  by  virtue  of  those  capabilities,  play  a  vital  role.  The 
Marine  Expeditionary  Unit  (MEU)  is  an  integral  portion  of  that  capability,  but  there  is  definitely 
room  for  process  improvement  when  looking  at  future  requirements.  Deployments  aboard  EHD- 
6  and  EPD-7  opened  my  eyes  to  the  daily  physical  grind  and  mental  gymnastics  performed  by 
our  Marines  and  Sailors  who  ensure  the  Geographic  Combatant  Commander  has  an  expedient, 
effective,  and  vigilant  MEU  ready  for  tasking.  This  paper  is  dedicated  to  them  and  all  of  the 

times  I’ve  heard,  “You  know  sir,  I  don’t  know  why  we  don’t  just _ ?  It  would  make  us  so 

much  more  efficient!”  This  paper  will  combine  previous  research  and  conceptual  development 
performed  by  naval  service  professionals  across  the  country  with  lessons  learned  from  several 
recent  MEU  deployments.  The  ultimate  goal  is  to  ensure  that  the  upgraded  aviation  platforms 
are  able  to  maximize  their  newly  acquired  capabilities  across  the  ships  of  the  Amphibious 
Readiness  Groups  to  improve  capacity. 

I  would  like  to  express  my  gratitude  to  Colonel  Eric  Steidl,  Major  Douglas  Sanders, 
Captain  Douglas  Pack,  Eieutenant  Michael  Mullerheim,  Master  Gunnery  Sergeant  Daniel 
Clinger,  and  Master  Sergeant  Marney  Adams.  Additionally,  the  guidance  and  mentorship  of  Dr. 
Paul  Gelpi  and  Eieutenant  Colonel  Jeffry  Tlapa  kept  me  “on  course,  on  glide  slope”  during  this 
research  year.  This  paper  would  not  have  been  possible  without  the  graciously  volunteered  time 
and  tutelage  of  all  mentioned  above. 
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INTRODUCTION 

The  Marine  Corps  is  in  the  midst  of  a  transition,  which  will  replace  every  "legacy" 
aviation  platform  with  an  upgraded  version  of  the  same  basic  airframe  or  an  entirely  new  aircraft 
to  fill  its  current  role.  While  the  upgrades  bring  significant  performance  and  capability 
improvements  over  the  aircraft  they  are  replacing,  both  the  characteristics  of  the  new  aircraft  and 
the  manner  in  which  Amphibious  Readiness  Groups  are  conducting  operations  have  created 
operational  limitations  on  the  Aviation  Combat  Elements  (ACE)  of  Marine  Expeditionary  Units 
(MEU).  This  paper  will  focus  on  the  negative  effects  that  the  aircraft  upgrades  will  have  on 
MEUs  in  terms  of  physical  space  and  weight  gains  levied  on  the  ACE  as  a  result  of  each 
transition.  A  discussion  of  the  intricate  engineering  issues  involved  will  be  followed  by  several 
options  for  the  commanders  of  MEUs,  Amphibious  Readiness  Groups  (ARG)  and  supporting 
establishments.  The  ultimate  goal  is  a  course  forward  which  will  enable  MEU  commanders  to 
fully  leverage  their  assigned  capabilities  against  physical  and  fiscal  constraints  which  define 
today's  ARG. 

A  clearer  view  of  future  requirements  will  emerge  from  a  synopsis  of  historical 
operations  framed  against  current  National  Security  Strategy  and  bound  by  the  most  recent 
Quadrennial  Defense  Review.  An  examination  of  amphibious  shipping  stability  limitations  will 
quantify  the  restrictions  facing  the  ships  of  the  2U*  Century  Marine  Expeditionary  Unit  and 
reinforce  the  recommended  course  of  action.  The  intent  is  to  ensure  that  the  ARG,  the  MEU,  and 
its  ACE  assets  are  optimized  to  perform  the  most  likely  enhanced  MAGTE  operations.  The 
result  will  be  increased  sustainability  for  aviation  assets  during  disaggregated  operations. 
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BACKGROUND 

In  September  of  201 1,  Headquarters  Marine  Corps  (HQMC)  Aviation  eonvened  an 
internal  operational  planning  team  (OPT)  to  examine  the  eomposition  of  future  Aviation  Combat 
Elements  (ACE)  assigned  to  Marine  Expeditionary  Units.  The  OPT  members  were  subjeet 
matter  experts  representing  eaeh  ACE  type/model/series  (T/M/S)  who  reviewed  the  eurrent  table 
of  organization  for  aireraft  assignments  to  MEU  eommanders  in  order  to  validate  or  reeommend 
ehanges  to  assignment  tables.  The  OPT  developed  the  following  problem  statement:  “The 
eurrent  MEU  ACE  is  not  optimized  to  support  the  MEU  in  the  2015  and  beyond  operating 
environment  beeause  of  myriad  ehallenges,  to  inelude  fiseal  eonstraints,  reduetions  in 
amphibious  shipping,  requirements  for  greater  operational  reaeh  and  tempo,  and  the  need  for 
timely  fire  support.”'  Speeifie  limitations  eontributing  to  this  problem  stem  from  the  transition 
plan  for  the  CH-46  to  the  MV-22,  UHl-N  to  the  UH-IY,  AH-IW  to  the  AH-IZ,  and  AV-8B  to 
the  E-35B.  Eaeh  of  these  upgrades  and  the  fielding  of  a  small  taetieal  unmanned  aerial  system 
(STUAS)  will  affeet  the  embarkation  of  the  MEU  ACE  of  the  21st  Century.^ 

Colleetively,  these  transitions  inelude  both  spaee  and  weight  inereases,  whieh  will  exeeed 
the  eurrent  operating  limitations  of  Eanding  Helieopter  Assault  (EHA)  and  Eanding  Helicopter 
Dock  (EHD)  class  amphibious  assault  ships.  Compounding  this  issue,  each  upgrade  T/M/S 
requires  more  and  heavier  support  equipment  than  its  predecessor.  The  aggregate  space  increase 
will  exceed  the  space  footprint  allotted  for  ACE  equipment  on  EHA-1  class  and  EHD-1  class 

-5 

amphibious  assault  ships.  Because  the  equipment  pieces  are  stored  relatively  high  above  the 
ship’s  center  of  gravity,  they  threaten  the  vessel’s  safe  maneuvering  limitations  during  underway 
operations."'  Additionally,  the  increase  in  aggregate  footprint  has  severely  limited  the 
maneuvering  space  on  the  ship’s  hangar  and  flight  decks.  As  one  recent  MEU  commander 
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phrased  it:  “The  MV-22  ACE  of  today  already  exeeeds  the  operational  capacity  to  efficiently 
operate  the  entire  ACE  from  the  EHD.”^  With  the  addition  of  the  E-35  and  its  equipment  to  the 
MEU,  there  will  be  even  less  space  to  park  aircraft  in  the  ship’s  hangar.  This  will  cause  more 
aircraft  to  be  parked  on  the  flight  deck,  which  will  require  a  parking  plan  that  places  some 
aircraft  in  positions  that  will  block  the  movement  of  other  aircraft.  The  net  result  is  a  flight  deck 
which  requires  multiple  aircraft  towing  evolutions  to  launch  a  single  aircraft.  This  is  inefficient 
in  terms  time  and  ultimately  leads  to  a  reduced  number  of  sorties  which  can  be  launched  within 
the  ship’s  finite  flight  window. 

Is  there  more  floating  real  estate? 

With  an  increasing  amount  of  space  required,  one  possible  solution  may  be  to  add 
another  amphibious  assault  ship  to  each  ARG  in  order  to  increase  the  total  real  estate  available 
for  embarkation.  There  are  30  amphibious  assault  ships  in  the  Navy's  current  inventory.^  The 
Navy’s  Annual  Long  Range  Plan  for  Construction  of  Naval  Vessels  (typically  referred  to  as  the 
"30  Year  Plan")  states  that  the  number  will  remain  below  the  Navy’s  33  ship  goal  through  2015. 
While  the  inventory  of  amphibious  ships  is  projected  to  exceed  the  Navy’s  goal  from  2017-2030, 
the  30  year  plan  forecasts  inventory  will  again  fall  below  that  level  after  2030.’  At  no  time  does 
the  Navy  shipbuilding  plan  reach  the  Marine  Corps’  requirement  of  38  amphibious  ships  (see 

o 

Table  1).  The  Marine  Corps  derived  the  38  ship  number  from  the  requirement  for  “joint 
forcible  entry  operations,”  which  it  sees  as  mission  of  a  Marine  Expeditionary  Eorce  consisting 
of  two  Marine  Expeditionary  Brigades  (MEB)  as  outlined  in  Marine  Corps  Vision  and  Strategy 
2025!’ 
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Until  a  forcible  entry  operation  is  required,  Marine  Corps  peaeetime  operations  will  hinge 
on  presenee  and  theatre  seeurity  eooperation  led  by  Marine  Expeditionary  Units  on  seheduled 
deployments.  Of  the  eurrent  inventory  of  30  ships,  maintenanee  cyeles  will  further  deerease  the 
number  of  deployable  ships  to  27  at  any  one  time.  To  faeilitate  the  1  13*,  and  15*  MEUs 

through  their  dwell,  work-up,  and  deployment  eyele,  the  California  based  ARG  requires  12 
amphibious  ships.  To  faeilitate  the  22,  24,  and  26  MEUs  through  the  same  eyeles  the  Norfolk 
based  ARG  requires  12  amphibious  ships.  To  support  the  3U*  MEU  in  Okinawa  the  Japan  based 
ARG  requires  3  ships.  Beeause  the  maximum  eapaeity  narrowly  meets  the  minimum 
requirements,  there  are  no  additional  ships  available  to  inerease  the  size  of  each  ARG  and  the 
simultaneous  sea  based  deployment  of  two  MEBs  will  not  be  possible.  While  there  will 
admittedly  be  four  additional  ships  in  the  Navy  inventory  during  the  mid-term  period  of  2021- 
2030,  those  figures  eonstitute  a  planned  overlap  of  ESD  elass  vessels  intended  to  faeilitate  the 
transition  from  the  ESD-41  elass  to  the  ESD(X)  class.  There  will  be  no  net  gain  in  usable  flight 
deek  space  during  this  period.  The  end  result  is  a  fleet  of  amphibious  assault  ships,  whieh  will 
be  ineapable  of  operating  the  entire  ACE  of  the  2U*  Century  solely  from  the  deek  of  the  EHA  or 
EHD  alone.  Therefore,  MEU  eommanders  are  faced  with  the  ehallenging  problem  set  of 
arranging  their  forees  aboard  ship  in  a  way  that  faeilitates  operations  while  ensuring  they  are 
properly  task  organized  aboard  their  individual  embarked  vessels  to  enable  them  to  quiekly  react 
to  any  assigned  mission. 

Task  organized  for  what? 

What  then  are  the  most  likely  missions  to  be  exeeuted  by  Marine  Expeditionary  Units  in 
the  future?  Whieh  of  those  missions  would  earry  with  them  the  highest  eonsequenees  of  failure? 
Certainly  the  MEU  ACE  of  the  2U‘  Century  should  be  right-sized  to  aeeomplish  these 
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significant  mission  sets  above  others.  A  historieal  analysis  of  MEU  operations  ereated  a  baseline 
of  expeeted  mission  types  and  assoeiated  mission  essential  tasks  (METs)  for  future  MEU 
operations.  Researeh  condueted  by  the  Congressional  Budget  Offiee  in  201 1  looked  at  the 
"missions  of  expeditionary  warfare  forees"  and  eoneluded: 

Between  1990  and  mid-2010,  amphibious  forees  eondueted  107  separate  operations.  Of 
that  total,  4  were  eategorized  as  assaults,  1  was  a  raid,  3  were  demonstrations,  1  was  a 
withdrawal,  78  were  support  to  other  operations,  and  20  did  not  fit  any  of  the  five  types 
of  missions  eonforming  to  the  Marine  Corps  doetrine.'^ 

The  Operational  Planning  Team  at  HQMC  Aviation  expanded  the  historieal  window  from  1980 
to  2010  and  separated  the  missions  beyond  simple  doetrinal  terms  into  subsets  of  the  MEU's 
Mission  Essential  Task  Eist  (METE).  The  METE  eontains  the  skill  sets  in  which  each  MEU  is 
required  to  demonstrate  profieieney  prior  to  deployment.  Not  surprisingly  humanitarian 
assistanee  missions  aecount  for  the  largest  percentage  (28%)  of  missions  followed  closely  by 
“Amphibious  Operations”,  whieh  aeeount  for  17%,  then  stability  operations  at  14%,  and  non- 
eombatant  evacuation  operations  at  10%.  In  total,  these  four  mission  essential  tasks  aeeount  for 
70%  of  258  MEU  missions  exeeuted  over  the  thirty  year  period  (See  Table  2).'^  The  eonsulting 
firm  Whitney,  Bradley,  and  Brown  Inc.  conducted  a  review  of  the  same  tasks  and  ranked  them 
aeeording  to  lift  footprint  requirements.  In  most  oases,  the  most  likely  missions  tended  to  be  the 
least  stressful  in  terms  of  lift  requirements  with  the  exoeption  of  joint  and  oombined  operations 
and  stability  operations.  However,  historieal  oommitments  alone  are  not  representative  of 
future  requirements. 

The  President's  National  Seourity  Strategy  and  the  Seoretary  of  Defense's  reoently 
published  Priorities  for  21st  Century  Defense  eaoh  frame  a  clear  niohe  within  whieh  the  Marine 
Corps  oan  expeot  to  operate  Marine  Expeditionary  Units.  The  Seoretary  oalls  for  a  "global 
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presence  emphasizing  the  Asia-Pacific  and  the  Middle  East"  through  power  projection.  Of  the 
ten  primary  missions  of  the  U.S.  Armed  forces  listed  in  those  priorities,  two  fall  squarely  along 
the  mission  essential  tasks  of  the  Marine  Expeditionary  Unit:  the  conduct  of  stability  and 
[limited]  counterinsurgency  operations  and  the  conduct  of  humanitarian/disaster  relief 
operations.  In  line  with  the  Commandant’s  Strategy  and  Vision  2025  and  the  Marine  Corps 
Operating  Concepts,  future  MEU  missions  will  be  focused  on  humanitarian  assistance,  theatre 
cooperation  and  stability  operations.  Regardless  of  the  mission  types,  by  the  very  nature  of  the 
Amphibious  Readiness  Group,  they  will  be  heavily  dependent  on  ship-to-shore  movement  of 
personnel  and  material. 

How  did  the  ships  get  so  heavy? 

Early  amphibious  assault  class  ships  were  designed  and  built  in  the  1970s  and  were 
engineered  to  run  on  navy  distillate  fuel  (NDE).  In  1975  the  Navy  shifted  to  diesel  fuel  marine 
(DEM),  which  is  a  more  refined,  cleaner  burning  fuel  oil.^"^  The  new  DEM  was  lighter  than 
NDE,  which  decreased  the  ship’s  overall  displacement  and  simultaneously  increased  each  ship’s 
KG  or  height  of  the  center  of  gravity  above  the  ship’s  keel.  The  increase  in  KG  meant  that  as  the 
weight  was  removed  from  the  ship’s  fuel  tanks  (located  low  in  the  ship’s  hull  structure)  a  larger 
percentage  of  the  ship’s  overall  weight  resided  higher  in  the  ship’s  mass,  and  therefore  the  ship 
was  less  stable. 

Throughout  the  evolution  of  amphibious  assault  class  ship  design,  the  fuel  oil  swap  was 
not  the  focus  of  engineering  design  changes  because  it  only  resulted  in  a  KG  increase  of 
approximately  three  inches.  That  measurement  was  predicated  on  a  crew  practice  called  “dirty 
ballast.”  To  compensate  for  the  loss  of  low  center  of  gravity  weight  as  fuel  oil  was  burned,  the 
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ship  was  designed  to  ingest  seawater  into  the  tanks  to  replaee  the  spent  fuel  and  maintain  ballast. 
However,  dirty  ballast  was  diseontinued  due  to  its  effeet  on  the  environment  when  the  seawater 
was  pumped  out  to  make  room  for  fuel  oil  resupply.  Compounding  the  issue  of  KG  inerease 
were  the  additions  of  multiple  weapons  systems  for  whieh  the  ships  were  not  originally  designed. 
The  MK16  Phalanx  Close  in  Weapon  Systems  (CIWS),  Rolling  Airframe  Missile  (RAM) 
Systems,  SPS  48/49  Radar  System,  and  Challenge  Athena  Radar  System  eaeh  served  to  inerease 
the  ships’  KG  distanee.'^ 

Eaeh  of  these  faetors  inerementally  raised  the  ships’  KG  eloser  and  eloser  to  max 
allowable  limitations.  A  series  of  tests  eondueted  on  LHA  1  elass  ships  between  1985  and  1994 
resulted  in  a  deerease  to  the  ships’  stability  status  ratings.  The  inereased  weight  and  KG  no 
longer  allowed  the  ships  to  sustain  the  same  level  of  theoretieal  damage  and  remain  afloat.'^ 
Ultimately,  a  revised  liquid  loading  plan  for  LHA  1  elass  ships  was  adopted,  whieh  extended  KG 
limitations  without  requiring  the  use  of  dirty  ballast. 

Although  the  praetiee  was  no  longer  in  use  by  Navy  erews,  LHD  1  elass  ships  also 

ineorporated  the  dirty  ballast  design.  Due  to  weight  inereases  throughout  the  life  of  these  ships 

and  the  limitations  imposed  by  dirty  ballasting  eorreetive  measures,  the  LHD  1  elass  ships  were 

labeled  defieient  in  KG  margin  in  the  fall  of  1995.^’  Correetive  measures  were  studied  and  a 

retrofit  fuel  eompensating  system  was  installed  on  LHA  1,  LHD  1,  and  the  newest  LHD  5-6  elass 

ships  as  well.  Beeause  the  fuel  eompensating  system  was  developed  during  the  design  phase  of 

the  LHD  7  elass  the  design  speeifieations  for  that  ship  were  modified  to  inelude  the 

1 8 

eompensation  system  prior  to  eompletion. 
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Adding  to  the  problem. 

In  2006,  with  eaeh  elass  of  amphibious  assault  ships  already  faeing  organic  weight  and 
stability  issues,  planners  conducted  a  review  of  both  weight  and  footprint  considerations  for  a 
new  fleet  of  aircraft  upgrades  which  would  replace  the  aging  legacy  platforms  of  the  ACE.  The 
old  ACE  consisted  of  several  different  aircraft  mixes,  which  varied  based  on  the  ship  upon  which 
the  ACE  was  embarked  and  the  presence  or  absence  of  armored  assets  (main  battle  tanks  and 
light  armored  vehicles)  on  the  ship.^^  Legacy  aircraft  will  be  swapped  one-for-one  within  their 
respective  squadrons,  but  some  adjustments  were  required  to  accommodate  differences  in 
operational  space  between  the  LHA  and  LHD.  By  conventionally  forming  a  reinforced  squadron 
around  the  medium  lift  platform,  the  ACE  of  the  21st  Century  for  squadrons  embarked  on  an 
EHD  would  consist  of  a  Medium  Marine  Tiltrotor  Squadron  with  (12)  MV-22s  reinforced  with 
(4)CH-53s,  (7)H-ls,  and  (6)  E-35s.  Two  MH-60s  would  also  be  embarked  aboard  the  EHD 
separate  from  the  ACE  and  operationally  controlled  by  the  Commander  of  the  Amphibious 
Readiness  Group.  Because  of  the  size  constraint  of  the  EHA,  initial  assessments  of  the  logistic 
footprint  for  that  ship  included  only  (10)MV-22s  and  (3)H-ls.  The  fielding  cycle  for  E-35s 
exceeded  the  planned  service  life  of  the  last  EHA  so  (6)AV-8Bs  were  assessed  instead. 
Associated  aviation  support  equipment  (ASE)  for  each  squadron  configuration  was  loaded  on  the 
ships  with  the  respective  aircraft.  The  ASE  included  all  “yellow  gear”  (servicing  equipment)  and 
a  full  allotment  of  repair  parts  as  dictated  by  the  aviation  consolidated  allowance  list  or  AVCAE. 

The  resulting  data  proved  that  the  embarkation  of  the  “New  ACE”  (as  it  existed  in  2006) 
would  result  in  70%  of  the  nation’s  large  deck  amphibious  assault  ships  operating  in  a  reduced 
stability  status  for  the  full  range  of  environmental  conditions  in  which  they  were  tested.  These 
findings  predicted  that  EHD  3  and  4  will  be  forced  to  operate  above  the  allowable  KG  limit  once 
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embarked  with  the  MV-22  ACE  and  will  increase  their  delta  (A)  as  the  F-35  and  projected  2015 
and  2024  GCE  equipment  sets  are  phased  into  inventory.  The  EHA  class  would  be  limited  to 
(10)  MV-22s  due  to  footprint  constraints;  however,  EHDs  1-7  would  all  be  able  to  support  the 
2006  aviation  logistics  footprint  of  (12)MV-22s  and  (6)E-35s.  With  fiscal  constraints  looming 
over  the  Navy’s  amphibious  assault  ship  acquisition  programs,  the  only  option  to  reduce  stability 
risks  would  be  the  fuel  oil  compensation  system  modifications  already  in  work.  This 
compensation  system  was  then  incorporated  into  design  characteristics  for  future  EHD  class 
ships. 

Focusing  on  space. 

As  the  MV-22  and  F-35  programs  matured  in  the  2007-2010  period,  so  did  the  size  of 
their  individual  logistic  footprints.  The  MV-22  conducted  its  first  shipboard  deployment  aboard 
EHD  5  in  May  2009,  which  helped  to  validate  footprint  requirements  under  operational 
conditions.  In  2010  the  Aviation/Ship  Integration  Branch  at  Naval  Air  Systems  Command’s 
(NAVAIR)  conducted  another  operational  logistics  footprint  assessment  and  discovered  that 
since  the  2006  study  the  amount  of  equipment  and  supplies  to  be  embarked  by  the  ACE  had 
grown.  A  majority  of  the  growth  was  a  function  of  F-35  program  maturity.  Two  of  the  largest 
space  requirements  that  emerged  were  the  F-35’s  Deployable  Mission  Rehearsal  Trainers 
(DMRT)  and  the  engine  trailers  and  replacement  system.  The  DMRT  is  a  cockpit  trainer  used  to 
allow  pilots  to  rehearse  missions  and  remain  proficient  at  associated  flight  skills.  The  F-35 
program  currently  calls  for  one  complete  spare  engine  assembly  and  another  spare  engine 
packaged  as  separate  modules.  These  large  components  and  the  two  engine  trailers  required  to 
conduct  a  “roll-out  /  roll-in”  engine  swaps  contribute  significantly  to  the  F-35s  embarked 
aviation  logistics  footprint. 
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In  August  of  2010  the  NAVAIR  Aviation/Ship  Integration  braneh  published  the  results  of 
the  Amphibious  Assault  Ship  Operational  Logisties  Footprint  Assessment  for  the  2015  Marine 
Expeditionary  Unit  (MEU)  Aviation  Combat  Element  (ACE).  The  stated  purpose  of  the 
assessment  was  to  “[ijdentify  the  operational  logisties  footprint  of  the  2015  MEU  ACE 
embarked  on  EHD-1,  EHA-1,  EHA-6,  and  EPD-17  class  vessels. The  study  utilized  scaled 
modeling  at  the  Carrier  Analysis  Eab  in  Eakehurst,  New  Jersey  to  replicate  the  stowage  and 
operational  movement  of  all  ACE  assets  both  on  the  deck  of  and  in  the  hangar  areas  of  each  class 
ship.  The  T/M/S  of  all  aircraft,  which  would  be  fleet  fielded  in  2015  along  with  the  requisite 
support  equipment,  AVCAL  parts,  and  tools  for  each  T/M/S  were  stowed.  These  items  were 
termed  “need  to  have  items.”  The  assessment  team  noted  “[djuring  the  26-28  January  2010 
spotting  conference,  aircraft  placement  and  potential  ACE  reconfigurations  were  based  on  available 
logistics  data  vice  an  established  ACE  Air  Plan  or  Concept  of  Operations  (CONOPS).”  This  exercise 
only  assessed  the  feasibility  of  best  embarkation  options  for  all  equipment  assigned  to  the  2015  MEU 
ACE  and  did  not  take  into  account  a  specific  method  of  employing  the  equipment  operationally  -  this 
was  a  study  based  solely  on  stowing  the  equipment  within  the  allotted  space  and  did  not  focus  on  the 
efficient  operational  employment  of  the  equipment  for  specific  missions. 

Through  a  coordinated  conference  with  stakeholders  representing  each  embarked 
community  and  ship’s  company,  the  assessment  team  identified  items  which  were  not  essential 
for  shipboard  operations,  or  were  redundant  to  the  equipment  of  other  T/M/S  aircraft  or  the 
ship’s  organic  equipment.  These  items  were  all  labeled  “not  essential”  and  space  was  not 
allotted  to  them  in  the  exercise.  The  problems  to  be  solved  were  two  fold.  Eirst,  the  team 
needed  to  find  stowage  space  for  the  need  to  have  items.  Additionally,  the  aircraft  stowage  spots 
needed  to  be  arranged  to  allow  for  maximum  maneuver  space  (referred  to  as  “operational 
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space”).  Operational  spaee  allows  the  aireraft  to  be  towed  direetly  from  its  stowed  position  into 
a  position  from  whieh  it  ean  be  launehed  without  the  movement  of  any  other  aireraft.  If  two 
moves  are  required  to  make  an  aireraft  operational  then  that  aireraft  is  eonsidered  to  be  in  a 
loeked  spot.  Looked  spot  stowage  was  an  important  oonsideration  due  to  the  exponential  man¬ 
hour  requirement  that  the  aireraft  handlers  would  shoulder  for  the  movement  of  eaoh  look  spot 
aireraft  during  a  single  flight  operations  oyole.  The  team  then  adjusted  aireraft  positions  on  eaoh 
olass  of  ship  to  maximize  the  stowage  spaee  available.  By  then  arranging  the  representative 
oargo  on  a  sealed  model  of  the  ship,  they  developed  oonfigurations  whieh  would  maximize 
stowage  and  operational  spaee.  The  assessment  oonoluded  with  four  oourses  of  aotion  (COA)  as 

Ofi 

“potential  risk  mitigations  strategies.” 

COURSES  OF  ACTION 

These  oourses  of  aotion  used  four  aireraft  soenarios  provided  by  the  Aviation  Plans  and 
Polioies  division  of  Headquarters  Marine  Corps.  Eaoh  inoorporated  the  removal  of  two  MV-22B 
aireraft  from  the  ACE.  This  was  done  to  remain  in-line  with  the  number  of  aireraft  ourrently 
assigned  to  MEU  squadrons.  The  four  oourses  of  aotion  are  distinot  in  that  they  range  from  the 
fewest  ohanges  to  the  standard  parking  plan  in  COA  1  to  the  permanent  relooation  of  an  entire 
detaohment  of  aireraft  to  the  EPD  in  COA  4.  Emphasis  was  plaoed  on  inoreasing  operational 
footprint  while  minimizing  operational  impaot  of  maintaining  and  employing  the  aireraft  from 
the  EHA/EHD. 

The  twelve  aireraft  oonfiguration  of  the  ACE  aireraft  had  been  refined  and  validated 
through  four  deoades  of  operational  experienoe  utilizing  the  CH-46E  helioopter  whieh  were 
oapable  of  lifting  12  eombat  loaded  Marines  per  sortie.  With  the  transition  from  CH-46E  to  MV- 
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22  that  variable  changed.  The  MV-22  is  capable  of  lifting  24  combat  loaded  Marines  per  sortie 
but  is  often  filled  with  1 8  Marines  to  allow  room  for  combat  gear  and  maintain  the  integrity  of 
six  man  sticks.  Despite  the  loss  of  (2)MV-22s,this  increase  in  troop  capacity  and  a  cruise 
airspeed  significantly  faster  than  the  CH-46s  afforded  the  MAGTF  commander  a  net  gain  in 
operational  capacity  to  support  a  heliborne  lift.  While  the  procurement  plan  still  calls  for  every 
Marine  tiltrotor  squadron  to  receive  (12)MV-22s,  all  MEU  ACEs  to  date  have  deployed  with 
only  (10)MV-22s.^^ 

The  reduction  of  (2)MV-22s  significantly  improved  the  crowded  footprint  aboard  the 
ARG,  but  it  did  not  solve  the  problem.  The  four  remaining  COAs  each  required  additional 
changes  to  the  standing  configuration  (See  Table  3).  After  action  reports  from  previously 
deployed  MEUs,  and  the  Commandant’s  guidance  on  future  distributed  operations,  indicate  that 
mission  will  require  task  organizing  the  ACE  aircraft  amongst  all  air  capable  ships  in  the  ARG. 
While  this  course  of  action  increases  the  operational  reach  of  the  MAGTE  commander  when  the 
ARG  is  distributed,  it  simultaneously  creates  an  aviation  logistics  sustainment  issue.  When  ACE 
aircraft  are  detached  aboard  the  EPD  the  ACE  commander  is  forced  to  accept  operational  risk  of 
distributed  aviation  logistics  and  maintenance  requirements.  Many  facilities  for  executing 
intermediate  level  maintenance  for  embarked  aircraft  only  exist  on  the  EHD/EHA  class  ships. 
The  ARG’s  Aircraft  Intermediate  Maintenance  Department  (AIMD)  is  an  onboard  repair  facility 
capable  of  making  intermediate  level  repairs,  which  require  more  specialized  training  and 
equipment  sets  than  those  provided  to  the  operational  squadron  maintenance  departments.  With 
an  increasing  amount  of  operations  conducted  by  distributed  or  disaggregated  ARGs,  the 
MAGTE  commander  often  chooses  to  send  a  small  contingent  of  Marines  trained  on 
intermediate  level  repairs  along  with  aircraft  detachments.  Often  though,  this  is  only  marginally 
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effective  as  these  maintainers  can  bring  with  them  only  a  limited  amount  of  repair  or  test 
equipment  and  the  LPD-17  class  ship  upon  which  the  detachments  are  usually  embarked  have  no 
test  benches  or  repair  technicians  to  conduct  intermediate  level  repair. 

The  way  ahead. 

The  size  of  the  post-upgrade  Aviation  Combat  Element  will  require  aircraft  be 
permanently  operated  from  all  ARG  air  capable  ships.  Additionally  the  aviation  maintenance 
spaces  aboard  those  ships  must  be  staffed  and  equipped  to  operate  in  both  distributed  and 
disaggregated  operational  constructs.  The  paradigm  of  an  ARG  operating  within  distances  to 
provide  mutual  fires,  logistics,  or  even  communications  support,  has  shifted.  According  to  the 
Marine  Corps  Center  for  Lessons  Learned,  “Recent  MEUs  have  all  participated  in  disaggregated 
operations  at  some  level.”  The  last  two  MEUs  have  both  been  extended  deployments  with 
operations  disaggregated  over  hundreds  of  miles.  Ships  of  the  same  ARG  even  operated  in 
geographic  areas  owned  by  different  fleet  and  combatant  commanders.  Based  on  historical  analysis 
as  well  as  the  stated  priorities  of  the  President  and  Secretary  of  Defense,  future  ARG  operations  will 
continue  on  this  trend.  According  to  the  Navy’s  30  Year  Plan  and  budgetary  priorities,  no 
additional  ships  will  be  added  to  the  standard  amphibious  readiness  group.  Three  L  class  ships 
consisting  of  an  LHD  or  LHA,  LPD,  or  LSD  will  support  the  ARG  through  2050.  The  Marine 
Expeditionary  Unit  will  be  this  nation’s  forward  deployed  force  in  readiness.  Contingency 
operations  which  require  forces  larger  than  a  standard  MEU,  such  as  a  Marine  Expeditionary 
Brigade  sized  force  or  larger  will  be  forced  to  break  from  the  standard  ARG  deployment  cycle 
because  there  will  not  be  enough  ships  to  sustain  simultaneous  MEU  operations  and  MEB 
deployments.  Consequently,  the  ability  to  operate  detachments  from  LPD  class  ship  will  be  vital 
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to  the  ATF  commander  who  requires  sustained  operational  efficiency  from  aircraft  embarked  on 
all  air-capable  ships. 

The  Navy  will  rely  on  the  L  class  ships  currently  in  service  through  the  first  half  of  the 
21st  Century.  The  ships  which  present  challenges  with  weight,  KG,  and  footprint  space  are  LHA 
5  and  LHD  1-4.  Due  to  the  restricted  operating  conditions  in  which  these  ships  are  already 
operating,  efforts  to  lighten  the  MAGTF  through  ground  combat  element  equipment  weight 
reduction  can  only  help  to  delay  the  weight  growth  of  the  overall  MEU  but  will  not  support 
enough  weight  removal  to  reverse  the  trend.  Therefore,  the  MEU  commander  must  ensure  his 
individual  MEU  is  right  sized  for  his  individual  deployment.  The  unique  strength  of  any 
MAGTE  is  the  scalable  command  and  control  architecture  it  offers  a  joint  force  commander. 

The  MEU  of  the  21st  Century  must  be  composited  to  fit  the  mission,  and  clearly,  the  missions 
most  likely  to  occur  are  humanitarian  assistance,  amphibious  operations  (ship  to  shore  or  shore 
to  ship  movement),  noncombatant  evacuation  operations,  and  a  growing  number  of  maritime 
interdiction  operations. 

Recent  MEU  deployments  have  conducted  as  many  as  three  of  these  missions 
simultaneously  and  in  widely  dispersed  areas  of  operation.  One  option  to  eliminate  the  need 

for  detaching  aircraft  away  from  the  repair  facilities  on  the  ARG’s  EHA  or  EHD  class  ship  might 
be  to  reduce  the  total  number  of  aircraft  embarked  with  the  MEU  ACE.  However,  reducing  total 
aviation  assets  beyond  current  levels  would  diminish  the  MEU  commander’s  ability  to  support 
such  distributed  operations  in  the  future.  While  the  MV-22  is  operationally  superior  to  the  CH- 
46  in  terms  of  capacity  and  speed,  their  total  number  required  hinges  on  their  use  as  detachments 
from  the  composite  squadron.  If  used  in  a  traditional  fashion,  with  all  MV-22s  supporting  the 
same  mission  set  from  the  same  location,  then  their  increased  efficiency  and  sortie  generation 
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rate  could  be  a  logical  argument  to  warrant  their  deployment  in  lesser  quantity.  However,  the 
transition  from  the  CH-46  to  the  MV-22  provided  the  MAGTF  commander  a  generational  leap 
forward  in  combat  power  projection.  To  further  reduce  the  number  of  aircraft  assigned  to  his 
unit  would  only  serve  to  negate  the  tactical  advantages  afforded  him  by  these  increasingly 
capable  aircraft.  With  the  increase  in  distributed/disaggregated  employment  the  baseline  number 
for  the  medium  lift  tiltrotor  composite  squadron  must  remain  at  a  minimum  of  (10)MV-22s.  As 
indicated  in  the  2007  technical  report  compiled  by  the  Naval  Surface  Warfare  Center,  the 
remaining  LHA  class  ships  are  only  able  to  support  (10)MV-22s.  The  lessons  learned  from  the 
previous  four  MEUs  deployed  with  MV-22s  clearly  illustrates  that  MEUs  embarked  on  EHD 
class  ships  can  accomplish  their  missions  with  10  total  aircraft  vice  the  12  primary  authorized 
aircraft  that  each  medium  lift  tiltrotor  squadron  is  programmed  to  receive  according  to  the 
EY2012  Marine  Aviation  Plan.  This  modification  would  also  fall  in  line  with  the  courses  of 
action  recommended  and  tested  in  Naval  Air  System  Command’s  (NAVAIR)  2010  Operational 
Eogistics  Eootprmt  Assessment. 

The  four  courses  of  action  presented  in  NAVAlR’s  2010  assessment  represent  the  best 
analysis  to  date  of  the  space  requirements  and  shortfalls  associated  with  the  above  recommended 
course  of  action  to  maintain  the  MEU  ACE  aircraft  assignments  in  their  current  numbers  minus 
(2)MV-22s.  By  spotting  all  the  equipment  identified  as  “need  to  have”  by  the  ACE’s  subordinate 
components,  the  Aviation/Ship  integration  departments  at  both  NAVAIR  and  the  Marine  Corps 
Combat  Development  Command  (MCCDC)  have  developed  options  for  future  MEU 
commanders  to  tailor  their  embarkation  plans  to  meet  the  needs  of  their  individual  expected 
mission  sets.  In  the  baseline  comparison,  119  items  could  not  be  spotted  after  all  gear  and 
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aircraft  were  embarked  aboard  an  LHD.  Additionally,  due  to  flight  deck  congestion,  two  aireraft 
had  to  be  parked  in  loeked  spots. 

NAVAIR  COA  1  embarked  only  (10)MV-22s  and  reloeated  (I)AH-IZ  from  the  hangar 
bay  to  the  flight  deek.  This  provided  additional  room  in  the  hangar  bay  to  aecommodate  a  total 
of  64  “need  to  have”  items,  and  left  55  items  unspotted.  This  eourse  of  aetion  provided 
maximum  spaee  in  the  hangar  bay  but  resulted  in  an  increase  in  aireraft  parked  in  loeked  spots 
from  two  to  five  and  signifieantly  deereased  the  spaee  between  parked  MV-22s.  This  limited  the 
maintainers’  ability  to  conduct  maintenance  while  aircraft  were  parked  in  those  spots  and 
inerease  the  potential  for  aireraft  damage  during  parking  and  spotting  evolutions.  (See  Appendix 

A) 

NAVAIR  COA  2  not  only  embarked  (10)MV22s  and  reloeated  (I)AH-IZ  from  the 
hangar  bay  to  the  flight  deck,  but  also  decreased  the  total  number  of  F-35s  from  six  to  five. 

While  this  eonfiguration  also  allowed  the  aeeommodation  of  64  additional  “need  to  have”  items, 
and  lessened  the  erowding  of  F-35  aireraft  positioned  on  the  ship’s  fantail,  it  greatly  deereased 
the  operational  eapaeity  of  the  MEU  by  deereasing  the  size  of  the  F-35  detaehment.  The  eurrent 
alloeation  of  (6)F-35  aircraft  is  intended  to  support  maintenance  readiness  rates.  Six  aireraft  are 
required  to  ensure  there  are  four  aireraft  in  a  full-mission  eapable  status  when  ealled  upon  by  the 
MAGTF  eommander  and  four  aireraft  are  required  for  the  mutually  supporting  eombat  division 
attaek  formation.  The  F-35  is  the  only  aireraft  that  ean  supply  eseort  and  fire  support  for  the 
MV-22  at  its  maximum  operational  range.  A  MEU  eommander’s  requirement  for  that  eapability 
and  persistent  long  range  strike  support  during  raid  operations  (given  the  range  of  the  MV-22  to 
put  Marines  deep  into  hostile  territory)  make  this  COA  an  undesirable  option.  This  option  also 
inereases  the  total  looked  spots  from  the  baseline  two  to  five.  (See  Appendix  B) 
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NAVAIR  COA  3  embarked  (10)MV-22s  but  transferred  (I)AH-IZ  and  (2)UH-lYs  to  the 
LPD-17.  This  act  of  “cross-decking”  detachments  is  not  a  new  concept.  It  has  been  employed  in 
the  past  to  facilitate  simultaneous  fixed  wing  and  rotary  wing  launches/recoveries  or  to  allow 
increased  deck  space  on  the  big  deck  during  other  operations  such  as  noncombatant  evacuation 
operations.  This  option  left  27  aircraft  on  the  LHD,  which  maximized  the  number  of  aircraft  on 
the  ship  with  the  ARG’s  I  Level  maintenance  capability.  It  unlocked  three  aircraft  parked  in  the 
area  forward  of  the  ship’s  island,  and  afforded  more  room  in  between  MV-22s.  This  decreased 
the  probability  of  aircraft  damage  during  parking  and  spotting  evolutions.  (See  Appendix  C)  and 
provided  room  for  64  “need  to  have”  items.  However,  it  placed  the  (3)H-1  type  aircraft  away 
from  their  I  level  maintenance  facilities.  This  forced  a  reorganization  of  ACE  maintenance 
personnel  and  several  items  of  daily  maintenance  equipment.  The  H-1  detachment  is  manned, 
trained,  and  equipped  to  operate  independently  from  the  reinforced  squadron  core  but  is  not 
prepared  to  operate  as  two  smaller  detachments.  Therefore,  splitting  the  H-1  detachment  for  any 
prolonged  period  is  undesirable  from  a  maintenance,  operational  planning,  and  leadership 
perspective. 

NAVAIR  COA  4  embarked  (10)MV-22s  but  transferred  all  (4)AH-lZs  and  (3)UH-lYs 
to  the  LPD-17.  This  maximized  hangar  space,  again  permitting  the  embarkation  of  64  “need  to 
have”  items  while  also  eliminating  all  locked  spots  on  the  flight  deck.  This  course  of  action 
allowed  the  entire  H-1  detachment  to  relocate  to  the  LPD  and  function  with  all  of  the 
maintenance  equipment  and  records.  (See  Appendix  D)  This  increased  efficiency  of  daily 
operations  planning  among  the  H-1  aircrew  as  it  kept  them  collocated,  but  it  increased  the 
planning  and  execution  friction  associated  with  any  operations  of  aircrew  from  the  other  T/M/S. 
A  major  disadvantage  of  this  course  of  action  is  the  separation  of  the  H-1  aircraft  from  I  Level 
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maintenance  facilities  on  the  big  deck.  As  long  as  the  LPD  and  LHD  remained  within 
reasonably  close  operating  distances,  the  maintenance  facilities  on  the  LHD  would  be  able  to 
provide  1  Level  support  with  minimum  delay.  However,  if  the  LHD  and  LPD  were  to 
disaggregate  or  operate  at  increased  distributed  distances  there  is  a  high  probability  of  prolonged 
delays  in  maintenance  action  completion  for  any  1  Level  or  specialized  repairs.  Also,  large  parts 
or  specialty  items  would  be  particularly  difficult  to  support  logistically.  COA  4  offers  maximum 
flexibility  on  the  flight  deck,  maximum  space  on  the  hangar  deck,  and  maximum  supportability 
on  the  LPD  all  the  while  allowing  the  MEU  commander  to  retain  the  most  ACE  aviation  assets 
within  the  ARG.  Eor  these  reasons,  COA  4  is  the  recommended  solution  for  optimizing  the 
MEU  commander’s  ACE  in  the  short  term,  but  additional  adjustments  must  be  made  to  provide 
the  commander  full  operational  flexibility  with  his  aviation  assets  in  the  future. 

Additional  recommendations. 

An  increase  in  AVCAL  items  and  the  addition  of  AIMD  personnel  on  the  EPD-17  is 
required  to  support  the  increase  in  logistics  footprint  as  well  as  disaggregated  or  prolonged 
distributed  operations.  The  current  design  of  the  EPD-17  class  does  not  include  aviation  work 
spaces  within  the  ship’s  configuration  load  plan  (SCEP)  to  accommodate  extensive  1  Eevel 
repair.  In  fact,  an  SCEP  for  EPD-17  has  yet  to  be  published.  This  is  an  organizational  deficiency 
which  must  be  corrected  immediately.  Identify  and  permanently  allocate  workspace  for  ACE 
AIMD  personnel  and  AVCAL  parts  storage.  Presently,  the  MEU  ACE  embarks  three  or  four 
mobile  facilities  (ME)  on  the  EHA/EAD  class  ship  in  each  ARG.  These  MEs  are  standard 
sized  shipping  containers  which  can  be  configured  as  self  contained  work  centers  complete  with 
necessary  component  test  benches  to  evaluate  and  certify  components  as  ‘safe  for  flight’.  Space 
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must  be  made  available  for  these  test  benehes  on  all  LPD  elass  ships.  Additionally,  future  ship 
design  LPD  or  LSD  replaeements  must  ineorporate  spaee  for  these  faeilities  as  well. 

A  Naval  Air  Systems  Command  audit  of  LHD  aviation  support  equipment  should  be 
conducted  to  validate  the  ships’  aviation  support  equipment  allocation  tables.  According  to 
interviews  with  a  current  MEU  commander  and  a  recent  Maintenance  Material  Control  Officer 
there  is  too  much  support  equipment  embarked  on  the  LHD.^"^  Some  redundancy  is  required 
because  the  ship  must  maintain  the  capability  to  support  flight  operations  even  if  the  MEU 
disembarks  and  takes  the  MEU  ACE  support  equipment  ashore.  However,  with  the  increased 
footprint  of  the  new  ACE,  the  Navy  must  be  prepared  to  deploy  with  only  what  it  absolutely 
needs,  much  as  the  MEU  Command  Element  and  the  MEU  ACE  do  currently.  Both  of  these 
entities  have  more  equipment  on  their  allocation  tables  than  will  fit  on  the  ship  and  must  place 
some  equipment  in  the  hands  of  remain  behind  elements  (RBE)  to  be  shipped  forward  if 
absolutely  necessary.  One  such  example  of  this  is  the  current  AVCAL  allotment  of  forklifts 
aboard  LHA/EAD  class  ships.  As  many  as  15  different  drivable  forklifts  and  15-20  electric  dolly 

-5C 

lifts  are  currently  embarked  according  to  AVCAL  allocation  tables.  These  range  in  capability 
up  to  20,000  pound  capacity.  The  total  number  of  these  assets  must  be  paired  down  to  reduce  the 
deck  space  allocated  for  their  storage. 

The  largest  remaining  problem  to  be  solved  before  the  MEU  ACE  of  the  21st  Century 
can  sail  is  the  allocation  of  space  for  the  remaining  55  “need  to  have”  items.  Considerable  space 
can  be  gained  by  the  exclusion  of  the  E-35  DMRT  from  the  ACE’s  deployment  gear  set.  There 
is  simply  not  enough  space  on  the  LHD  to  facilitate  the  mission  rehearsal  trainer.  Trainers  of 
this  size  are  not  embarked  with  the  AV-8B,  and  until  more  space  is  available  on  ships 
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commissioned  subsequent  to  LHA-6,  they  should  be  stricken  from  the  equipment  density  list  for 
the  MEU  ACE. 

Some  additional  spaee  can  be  gained  by  redueing  redundant  MEU  ACE  maintenanee 
equipment.  Within  the  contract  of  each  upgrade  T/M/S  was  written  a  requirement  for  ground 
support  equipment  (tow  bars,  auxiliary  power  carts,  etc.)  and  maintenance  support  equipment 
(hydraulie  servicing  units,  nitrogen  servicing  carts,  etc.).  Many  of  these  items  are  not  compatible 
with  any  other  MEU  T/M/S.  In  some  cases,  this  is  because  of  speeifie  contract  requirements  to 
provide  performanee  based  logistics  requirements  (as  in  the  case  of  the  E-35).  A  review  of  these 
equipment  items  is  eurrently  underway  by  Aviation  Support  Eogistics  Braneh,  Headquarters 
Marine  Corps  in  order  to  identify  “multi-path”  items  and  advocate  redesign  of  early  eompatible 
equipment  in  order  to  make  them  multi-path  through  modifieations.  Of  specific  importance  is  the 
modification  of  the  hydraulie  service  eart  for  the  MV-22. 

What  is  different  about  this  solution  set  from  simply  the  way  operations  are  currently 
eonducted?  Some  things  are  not  mueh  different  at  all.  This  solution  isn’t  meant  to  be  a 
preseribed  embarkation  plan  suitable  for  every  MEU  and  every  mission.  It  is  a  reeommendation 
for  maximizing  square  footage  and  operational  capacity,  but  it  will  also  be  easily  tailored.  Eor 
instance,  if  there  is  a  requirement  for  humanitarian  assistance  1500  nautieal  miles  from  a 
simultaneous  noncombatant  evacuation,  the  MEU  commander  may  choose  to  cross  deck  the  CH- 
53  detachment  to  the  EPD  and  retain  the  H-1  detaehment  on  the  EHD.  This  will  allow  flight 
operations  on  the  EHD  without  any  locked  spots  and  will  allow  the  squadron  to  maintain 
detaehment  integrity.  This  is  but  one  additional  option,  to  be  sure  there  are  many  more.  One  of 
the  greatest  assets  a  MEU  commander  has  is  the  flexibility  of  his  unit.  To  dietate  any  specific 
embarkation  plan  is  unnecessary.  What  is  most  important  is  that  the  MEU  commander  maintains 
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maximum  capability  across  all  air  capable  ships  and  the  flexibility  to  tailor  his  forees  to  address 
eontingeneies  as  they  arise. 

CONCLUSION 

Modifications  to  the  ACE  embarkation  plans,  aireraft  support  equipment,  and  aireraft 
maintenanee  eapabilities  aboard  the  LPD-17  elass  ship  are  required  to  inerease  sustainability  for 
aviation  assets  during  disaggregated  operations.  It  is  very  likely  that  a  commander  may 
reeognize  a  situation  developing  prior  to  his  deployment  and  alter  the  eomposition  of  his  ACE. 

It  has  been  done  on  many  oeeasions,  sueh  as  the  modified  eomposite  squadron  formed  around 
Marine  Heavy  Helieopter  Squadron  461  to  eonduet  humanitarian  assistance  missions  to  the  2010 
earthquake  in  Haiti.  Whether  that  ARG  deployed  as  a  MEU  or  a  Speeial  Purpose  Marine  Air 
Ground  Task  Eoree  (SPMAGTE)  is  unimportant,  what  is  important  is  that  when  a  speeial  need 
arose  the  MEU’s  eommand  and  control  structure  allowed  it  to  adjust  the  aviation  eomponent  to 
meet  the  need  and  afforded  the  joint  foree  eommander  a  standalone  operating  foree  tailored  to 
aecomplish  the  mission.  MEU  eommanders  of  the  21st  Century  may  not  always  need  (lO)MV- 
22s,  (4)AH-lZs,  (4)CH-53Ks,  (4)E-35Bs,  and  (3)UH-lYs,  but  that  mix  of  aireraft  is  proven  to 
allow  maximum  flexibility  across  the  widest  range  of  mission  sets  and  will  ensure  the  MEU 
eommander  is  able  to  respond  to  any  threat  seen  to  date. 

The  key  to  the  Marine  Air  Ground  Task  Eoree  is  the  eombined  arms  versatility  and 
flexibility  it  affords  the  Combatant  Commander  or  Joint  Eoree  Commander.  The  Marine 
Expeditionary  unit  is  the  most  agile  MAGTE  fielded.  The  National  Seeurity  Strategy,  published 
guidanee  by  the  Seeretary  of  Defense  and  the  Commandant  of  the  Marine  Corps,  and  historical 
analysis  indicate  the  future  of  this  nation’s  forward  deployed  presenee  rests  squarely  on  the 
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Amphibious  Readiness  Group  and  its  embarked  Marine  Expeditionary  unit.  The  MEU  affords 
the  President  the  ability  to  aet  on  situations  of  national  seeurity  while  limiting  the  nation’s 
footprint  and  maximizing  operational  security  and  force  protection. 
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Appendix  A-1 
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Appendix  A-2 


-Relocated  1  MV-22B  from  hangar  bay 

•  Enabled  spotting  of  64  Fleet  Prionbzed  'Need 
to  Have'  items  that  did  not  fit  with  the  Baseline 
Configuration 

Wt  -  57,845  lbs/29  short  tons 
SOFT- 2.122 


-Limited  ability  to  perform 
Engine/Module  changes 
without  respotting  deck 


-Relocating  1  AH-1Z  to 
the  Flight  Deck  created 
additional  open  space  on 
hangar  bay 
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Appendix  B-1 
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Appendix  B-2 


LHDCOA2  ACE 


COA  2  -  Hangar  Bay  remains  unchanged  from  COA  1 
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Appendix  C-1 


LHDCOA3ACE 


Livingston  28 


Appendix  C-2 


LHDCOA3  ACE 
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Appendix  D-1 


LHDCOA4ACE 
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Appendix  D-2 
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Appendix  D-3 
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Notes 


*  The  work  conducted  by  HQMC  Aviation  in  the  fall  of  201 1  was  an  attempt  to  further  develop  the  discussion 
through  historical  review  and  course  of  action  analysis.  Post  deployment  lessons  learned  reports  indicated  issues 
with  increased  storage  space  requirements  and  aircraft  movement  windows  for  upgrade  aircraft  far  exceeded  the 
requirements  of  the  legacy  platforms.  Total  weight  and  KG  limitations  would  also  be  a  factor  for  LHD  1  class  ships 
beginning  in  2015.  Recognizing  the  long-term  implications  of  these  factors  and  looming  budgetary  constraints, 
aviation  planners  began  to  explore  courses  of  action  that  would  optimize  MEU  capabilities.  Major  Douglas  C. 
Sanders  USMC  ,  et  ah,  Future  MEU  ACE  In-Progress  Review  (Washington  DC:  FIQMC  Aviation,  October  2011). 

^  Whitney,  Bradley,  &  Brown  Inc.,  Future  Marine  Expeditionary  Lift  Requirements  vs.  Amphibious  Ready  Group 
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Griffin,  “ACE  Changes”,  3 1 . 

21 
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aetions  are  to  leverage  inereased  eapability  of  upgrade  aireraft  over  legaey  platforms  to  faeilitate  the  ever  inereasing 
amount  of  disaggregated  operations.  Using  the  inereased  eapabilities  aehieved  through  T/M/S  upgrades  as 
justifieation  for  redueing  aireraft  eonfiguration  numbers  in  order  to  “gain  spaee”  whieh  would  result  in  a  net  zero 
gain  for  the  MAGTF  eommander. 

“Lessons  and  Observations  from  the  26th  MEU  Deployment  August  2010  -  May  2011,”  November  2011,  Marine 
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Lieutenant  General  Terry  G.  Robling  USMC,  F'lQOn  Marine  Aviation  Plan,  (Headquarters  Marine  Corps 
Aviation,  Deeember  201 1),  2-6.  Aeeording  to  phone  interview  with  APW-52  on  February  22,  2012,  all  MEU’s  to 
deploy  with  MV-22s  to  date  have  only  deployed  with  10  aireraft  due  to  aireraft  induetion  rates  but  all  VMM 
squadrons  will  eventually  be  outfitted  with  12  aireraft. 
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Colonel  Erie  Steidl  USMC,  Commanding  Offieer,  22d  MEU,  email  to  author,  January  2012  and  phone  interview 
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2012. 
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TABLE  1  -  Inventory  of  Amphibious  Warfare  Ships 


Invciiton'  oi  Aiiipliihious  Warfare  Ships 


5« 

M 

3« 

20 

10 


Source;  Congresaonal  Budget  omce. 

Note;  LPO  =  ampnibwus  transftort  oodu  LSD  =  dock  unamg  sttN).  LHA  and  IHD  =  ampMMus  assault  snips. 
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TABLE  2  -  Execution  of  MEU  METs  1980-2010 


MEU  Mission  Essential  Tasks 

#  of  Ops 

Percentage 

Conduct  Humanitarian  Assistance  Operations 

72 

28 

Conduct  Amphibious  Operations  (ship-to-shore  movement) 

44 

17 

Conduct  Stability  Operations 

36 

14 

Conduct  Noncombatant  evacuation  operations 

25 

10 

OEF/OIF 

17 

7 

Conduct/Support  Theatre  Security  Cooperation  Operations 

16 

6 

Conduct  Maritime  Interception  Operations 

14 

5 

Conduct  Advanced  Force  Operations 

13 

5 

Conduct  Joint/Combined  Operations 

9 

3 

Conduct  an  Amphibious  Raid 

5 

2 

Conduct  Tactical  Recovery  of  Aircraft  and  Personnel 

4 

2 

Conduct  Airfield/Port  Seizure 

3 

1 

Conduct  Aviation  ops  from  shore  based  sites 

0 

0 

Totals 

258 

100 
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Table  3  -Logistics  F  ootprint  Assessment:  Courses  of  Action 


LHD  ACE  COURSES  OF  ACTION 


COM 

VARIATION  FROM  BASELINE  CONFIGURATION 

Total  LHD  A/C 

COA1 

Decreased  ACE  by  2  MV-22B  (1  ea.  from  hangar  bay  and  flight  deck) 
Relocated  1  AH-1Z  from  Hangar  Bay  to  Flight  Deck 

30  aircraft 

COA  2 

Decreased  ACE  by  2  MV-22B  (1  ea  from  hangar  bay  and  flight  deck) 
Relocated  1  AH-1Z  from  Hangar  Bay  to  Flight  Deck 

Decreased  ACE  by  1  F-35B  (from  flight  deck) 

29  aircraft 

COA  3 

Decreased  ACE  by  2  MV-22B  (1  ea  from  hangar  bay  and  flight  deck) 
Transferred  1  AH-1Z  and  2  UH-1Ys  to  LPD  17 

27  aircraft 

COA  4 

Decreased  ACE  by  2  MV-22B  (1  ea.  from  hangar  bay  and  flight  deck) 
Transferred  4  AH-IZs,  3  UH-IYs  and  their  Log  Footprints  LPD  17* 

23  aircraft 

*COA4  may  drive  requirement  to  procureadditionalSEfor  LPD 17 


❖  Spotting  Analysis  Repeated  For  Each  COA 

❖  Scenarios  Provided  by  HQMC  (APP)  During  Conference 


LOGISTICS  FOOTPRim  ASSESSMENT  FOR  THE  2015  MEU  ACE 


9 


N  AV;i^^A  I  R 
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